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(54) ANTIREFLECTION FILM AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflection 
film having high antireflection performance with a 
monolayer antireflection layer. 

SOLUTION: The antireflection film has on the surface of 
a plastic film substrate 1 a cured coating layer 2 of a 
coating material composition consisting essentially of a 
silicone resin comprising a partial hydrolyzate and/ or a 
hydrolyzate of a hydrolyzable organosilane and fine 
hollow silica particles of 5 nm to 2 um average particle 
diameter with a hollow formed in an outer shell. The 
cured coating layer 2 comprising the silicone resin and 
the fine hollow silica particles has a low refractive index 
and the antireflection film has high antireflection 
performance with an antireflection layer 3 formed from 
the monolayer cured coating layer 2. 
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30 4: cofcft, '>7y*^y^P 

t?*ffi^a bxffl v ^ s c i a s -c ^ 5 a s , #»*Jft~- ©& 
mtt, wflBfcoafpttW'tf^Tv^st*, r.©i5ft 
^asr^ui^st-rswt^ftv^ *fc, ^2->y* 

FW^^tfUEWI^/jtSiiSfc*^ #b^S 
tt^-tt J: 5 ffiJBJf * t ft S t i: t> t^rtlWSBt^O^MWt 

, Wgt©^fntt©ffiv>^Sv-y 
£#5 r. t So - © ± 5 ft-^7 y 
feirbTtt, 3, 3, 3- h y ^/l^PT-pfcVl'h y 
40 hm?^ 3, 3-h!)7/^P7°o 

[0 0 3 6] c©i 5l:XT#e>ftfc#tWfc , H££1Kb 

fc^^v- y ^* s #?LKftB i s/ y *s t 

*2^y*JlfcJ:9**$*tSjStlfeV>-C, XS (a) 
50 ~ (c) ^g-t»t.ti/c%©tPl«©*^v-y 
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[00371 tBoxsicLxmbHit^yy 
^mL^^WLi^b^mmt^^ticxr), wet. 

LT£f * KlipH8~13 ©fSHi-HS U JRf^S 
£ CD ir # WiPm^afiAii 5 0 ~ 3 5 0 °C©ta 
Krtl 0 0-3 0 otolfifflisjf* U\ ^©7KI& 

«^»9i-5wi:lc*5 0 fc*s, msiMaaiciRL-ctt, 
IS (c) T?#fc^ffii/y*lWft : F^IIHRO«ftft^» 

fc, t«C, ±.I2XS (c) fcWfllfcLT, 7kMIL 

[0 0 3 8] ±»Lfc*»#*»©*«S!&»6>fc 

£f y #«tfrBM!fcK© 5 *>*M8K J: D £ifW s ^£l-*S 20 

T, 4 0 0~1 2 0 0°C (i/V%<DfflU&<Dl/3~m& 

*»®tas) Tjbna&sw- senior, *M&icfct) 
fcH*i-sii:!9*-e#-r, AAM&aax^i 20 

a#©^imi£»?S£#6^iiHltXfc5o Ld>L 30 

[0 0 3 9] *tr, -f y^WBjWfct^SiiS 
v-y a-yv^yi UTI±> JP7K^tt^/^V *>7 V 

SrfflV>5^.t^-t?t, c©->y n-y^yjw h y ^ 40 

SV^ii«#5^> ^^^^S*7c*t4j@©S^ 

-C* § ft 5 4 -g-|gJP7K^#tt*/v^ y -> 9 
ySrfflVSO^if* U\ 4ttfetlP7K^*tt^-/v^y f 
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[0 040] #RI4\ S i X, -C* £ft5 4 tfgJP7jc^ 
fiHfcavvtf/ i/y-yt UTtt, x = OR-Cfo5TIE^ 

a (1) t^§tV?.J;5^4tlg^-/V^VT/V3=3rv-> 

[0 0 4 1] Si (OR) 4- (1) 
-hS&ft#5fc (1) ^©T/V3^'>K£ fORJ t© 

r r j i± i m^it^mmvhtiti mm%. £ ^5 1 © 

-etiftV^\ 1 ~ 8 © 1 « (Difti&m&frftMX* 

h<0, t«^7VS v i^7V*. yatWS, ^ 

/l-l, ^V^-A^t, ^^r^7VS, -<^^7VS, ^"^^/V 
© 7 /V -/H» ZMm t 5 C ir *s t* % % „ T /V a 
K^tftC^ £ft37/i^/VS© 5 *>> 3£l 
±©%©lCoV^-Ci±, n-:?*nfc c 7V£ v n-^/vS^ 

©j;5i-i:^©t)©T?*>-5"C 1 bJ;v^L, ^y^P tw 
-fy^f/vl, t-y^/v*^©J;5i-^te*W-f- 

5%©-CfcoTt)<tV\ 4tfg^-/V^/7/V3 :3 fv^>7 
tX = OCH ) ffc5f hy^ h^v">7VSrfflV>5© 
5->y 3-yyyyS:rhH7;mJ: UTfflv^SCi 
§St,©T'fo5o 

[004 2] ^UT, 4»>y3-^v^«r«Ri" 
^© 4 tfiJP7K5>0tt^7V^ / s/? >%M7kfiM (a 
-et^o crx\ #6*b5 4t*^y a-yi/^yol 
y j&flwtf-fcttLT, i <9'>^vN«ij^-©4tffi->y 3- 

yi^-yytio -c«ft«R©«««)3S«S:ft * fc » lc 
(±, ItTOftli 200-2000 ©$SH!-*>5 n 
t #5£f£ LV\ 2 0 0 4 9/h$V^i:S 

IBej***^**^*^*) 0 x $1- 2 0 0 0 1;fii5 

[004 3] * fcilt, 4 tl6JP7K^*'lt^ W^fy 

ti-yja-y^yft, ^rti^Rj^s, 
jn*^«¥**sx * —ass t t a^-f -ft § *vc v > h . c 
©45 t^rtic3i5Sjs*#iw u-cv^t, 

zttzft^tf. mum&ffia. (1 0 0-3 0 o°o xn 

frntcM&MX *KJS*f±£fc $ ti5 r. i ft < ff ft» 

SfcV^ofcHIWSrXffi-as*^*)*. ^©fcfe, 4 
tfgv-y a-yy^yi trii, ffi^iOTK^WSjJ; t> t> 
^.lcSJSLfeJD7)c^fe*ffiv^5*■^0* tvv ^ 

iCRfe' Ufcfll*»»««4^f5tt«t-OH*«)*** b 
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y a-^ui?^JMln?«flstWS:»j*bfc»^, £0* SiaSCT, MLTttotfc i < , #tc4 o~i o o 

fls»*©*ffltt*3BII*ttfc*ftfc , fe®£ *5 « *ffi* *C©*#T-C2~ l o oi*niia»rt-clP*3MIR*St«Ji 

i;yitm Cft£^#7*S*t©*ffi£JIJiri 0 £fc#-C§-Cfr4LV\ ±SB©fflS«BK'l$W«H«:* 

«ft*K©*iS*»SattAiJSl0 o 8tT (JSKJt©TI» *J*^*>5. 4*s, -hffiiH±tt«£©ftt> *> fc* 7klifc 

tt, 0° ) i:"*St>©*fflv^5©iW*bv\ o*t), -M»y*A, 7k®fc#7V^2^©T/v#y&Jgfc5^ 

r.o £ 5 ft 4 fH^y h V i> xW&b f±T7V# y ±S&*©*lHM&©*i&i0u T^-T 

MHH\ afl5i«oaW**-t#-t"50***fc*WM ©li.v^ £-?%ftv\, 

+6 *t ©■?*>•», ait, ±ia*ffi7K?i^tt [oo4 7] ±fa©^>y*w.^tvy 3- 

^io° Sr®^S4tl6^y a-^v^yfcfflvyK y^^yMI^i LtMts^-T^y^fflsl 

[0 0 4 4] Sfc, 4tt c /!l3-^^V*rlWt5 V^WBrt**»tfc»J-*fc, WbiW!9 s »*5iT' 

±a!bfc4tl6*/v^/T^3 ; 3f-->i/7>'^v> S|S©lteEKj£$ffiii£Jv ffiflsftR* ©*«*&&<& 

£ Jr. 9 '>ft < 1-5 fc&fcii, AP7k#««*K (OR) tc 20 [0 04 8] ±IE©#«6^3 LTIi, 

*H-57k (HiO) ©^-/VS*, -?l£t>h=tfr& [H ;£$;tx3t>©T"f±ftV^\ -«tSZrO,R ! . 

iO]/[OR]#l. 0£t±i-C*>5it^if*U<, (OR 1 ), (m, p(i0~4©8«fc, nUOXttl, 2 

i9ffiL<Bl. 0gJLk5. 0KT£&5<fc5lt7k£ n+m+p=4) ^©ftf^OT/Va^^ K 

ffi^b-cjp*^Mli-5©jisj;v\ l. o*8t-cri*K& * (or 1 ) ©fffiX (R 1 ) ams*a; (1) £[*«©!> 

T;V3 3f-i/KXoS^#<ftl3, WaWoajf*** ©&fflV^3£i#-t*t*. SfcR'fcfCtt, #R«C S 

<-r?.^:V^ofcl : ^*Stf•f-*^^^fo 1 5> Ht 0«T?*>5'tj© (Tirff 7KT"t b*- BfftO ^Ce 

0 <fc^#v^3ti^SS»&;«, H. O.-CfcSfc© (a^r* hT-fer- 

j*»O^A«flSft«<»-t*V#*>5. 5. ifcOR' tR* tttlt lo©^ 

[0 0 4 5] Sfefc, Afsni/V 3-yV5?y«rlP*» ^'^l-«ica©%©^#4LTVNTt<tV\ 
*-t-5»^-iCf±, tO«*li4'&IB^y 3-yi^v?yt 30 ;V3=.-?.At L"C\ Zr (OCH,) «, Zr (OCH 

*l:0-&W-*li#UTS iOi*»T?H»^5«*%K .) 3 (C s H,0 2 ) RWZr (OCH.) , (C 5 H 

JL2 0lI%KTO«l-e*5CiiSff4 U\ r0 2 ) (CiHiOi) ©5t>^4< i^-T^*»ftfflv> 

~>y 3-wi?y* 5«*%5tean?tt, ±3fiUfc»* U Sir, «fl5«RoaW«aME«r-*l«±5*« - i ^ 

v^©zk*e£LTt>*££T/V3*s/K£©*6S#< #5fc©-CS>S. #];ttf, tffii/JJ *»i^tr.^UT^ 

ff-ffc^tl^fc •) , ffifc 2 0 »*%<£ 5 Ml < ft 5 b , _h fflV^"CWl5lUift»*f5 t > C©«gft*J8S ©«*!$» 

iLfc^i u^*©*«rE£L-ct>=~r-f y« sr±^JSi-5*^-* s *>s* s , ±E© ± 5 *=-r^^ 

[0 0 4 6] 4tlg^-7V^VT7V3^i/^5V^ t^CtiCioT, «fld^©**fta&&&lR]±£it3 

co4-B-|g7]R7k^#tt^7^Vi/7^»K^i-?>^lc 40 s t>©-e*>5. r.©3-r^y^Wi 

t>©T?ttftV^S, Mitief-#t5f$M£»-f3£^ OOttiM^ott)^ 3 0 0 < C«rffl*.5«fi-eSft 

KAM, ^fA^PVl, ynt* [0 0 4 9] *fc, 11^3=9 AO«ftl*B, Zr 

^yt, ^7V*-/v$, -?Wyt, ^ 0 2 ^-C*3— v^Wl^^ic^itSH^^A 

D y| v h/v^y^/v*y«fc, i/ a ^IMP©*ai«^, t^tt> 0. l~l0**%Tf*>«£i:##4LV\ 

Jt^> Ap/ryftyyyfOSit^ Iftan gsjRfi^ 0 . 1 fifi%5|cSI'Cf±#^v 5 7V3 - AtC «t 3 
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[0050] *fc, ^—r^^^mmm^u, 

* > $ fe Kf±*ffi¥»tt t 9 v V ttt t 

[0051] ±e©$/y u-ctt, ftf-n 

^/Vi/y*f4, @Mi:tt©v'!)*4 2 0~5 0ll 
[0 0 5 2] C n X\ = c >f ^/Vi/ y * 

lx#£1- 5*fi, AD7k^«f14^-/v^ y->7 y ©iP7K^ 

#(cftffl1--5Ci^T^5o lot, C©JR7K#»?©I^ 

5&S#*>S. 7K^»tt=>n^^/Vv'y*f4at, 7k# 
7*^e>^<b;ft3t©x;fc^ rU»ft*«SI-A*L.f 

[0 0 5 3] #»*it£tttt=» a 'J * 

©J; 5 fctflMftilBMWifea o y # % , 7k#fM± 

no^^Wi n*£ , miSp°p fc A^ LXl£ 
- h #H S 6o #WMIE5Mifctt3 * W *">y y 77 
(c&v^x, 3P>f^j/ y #^#Sclxv^««© 

y-/K ^y7°P/NV-7V (I PA) , n 

— J -7K -Y V^f 9 J -;^©«fiKT/V3- 
/v®, xfi/y^D 3— 7K ifv^!)3-w/^ 

f/VfOifwy^!) a-71-^ffc, ^ifi/^JIa 
— /v, v^^yy^ij 3— /we/T^voc— 7vv^©^ 

5» J: 0 StfftS 1 VM4 2 «£i± .Srffiffli"5 r. t 

h/v^y, ^yyy, ^3r1fy, fFS^f" 
7K ffK/^K ^;nWhy> /f/Hy/f 
/v-y h >\ 7! f-A>^=?-jv>r K^i/A#© 1 MhZ>W± 
2«^±© fe©*ftffl't5 - 1 #T*£ h a 

[0054] ±ts©v-y i-*^*>^-»© 
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j*ftipK33tt5H»^*K#LT % 0. 1-3011 

%-ch%z.t$Wt. u\ 0. ili%*feBcoy 
y *^.T©**B^J;5a*7) 5 ^^^^v^^^fe'P , 

[0 0 5 5] */c, *^Bj!(c#53— y^«l/£ti 

IR t * S <t 5 1-> (UK $ tvT v ^ -5 1 © *S»*JP1- tlti 
[0 0 5 6] UT, *|SWt«S =>-T 7« 

taSDT*©ffi©J$#£^JPl-3-£K<fcoT#5Ci 
tf^v- y #«Kr.^ i totto«&ioSI«#ii, 

©fig5> (B3#5» = 9 5/5-5 0/5 0©t5fflT'&5 
Ci^jff*L<, iOfff Kli95/5~75/25 

1 5 0 J: 5^4V'»i:fiHJr*ft*aS**Sfi*iP/J''S < 
[0 0 5 7] _hE©«t5[-L-T#btt?>='-x^ 

LXfcv>xtJ;v\ *OTS£e*ftM8jtt£ LXf±, # 
ir.P5^§l^?) , fc,©x^±^v^^ N 31 

^7— 7V, ^y7 P n^7-7V (I PA) , n-7'$J — 

7V V -Yy/^y-7V^©i6»WKT7V=i-/^ rtf- 

g^^^yy^y 3— 7i^ey^f-;v^— x/v^©^ 

fvy^ya — y ^^/vrc— r7V#© v?^^- yy^ 
ya-^il^ Xtfv^Tir l-yT/v=i-/v^£:#if'5 

el:*-?*, ^ne»a»feft5»j;9«mh,6iafc*v'« 

i±2SJei±^ffl-f-?>^i:7) s X^5„ $blc-.nfe©il 
7Ktt*WKt#ffltX, h7^y > df-yyy, -.^f- 
y, ^/i? yfEB&^^K ft^/^7^^ ^f/nw 
l>y ^f;wy/f/v^hy, ^^/v^/w^h^ 
yA^©iafeSVMi2a^±.©t.©*ftffl't5- 
X^6 0 

[0 0 5 8] ^tLX, ±IE© J; 5 I- UXpMbfca— T 

^ y^m^*/7^^yi77-f7V^*Wi ©*ffil- 
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5 C t X oT, *18li«»*f*tr*i-S*fldWWi 2 
%%mi-5 - ©^Jr*© RfltfHM 2 

J:oTRWK±a3i&s^**b/tHi (a) ©J:5fc£ 

[0 0 5 9] a— T^-f y 

— h) , a-/V3-h, 7P-3-F, 2 

- ha- K ftHa-h, z^-a-h^© 
[0 0 6 0] ^^^y^^-f/vASWicoftB 

ftV^S, 1 0 0-1 50 "COttKEWfiia-C 1~30^ 

a-fs-ir^&^ux, -©£ 5 {-tes.t?i! i ^a5r : ff o 3 

5Ct 5 ©T\ SRn * h - 

5>t©T*$>2>„ 

[0 0 6 1] 7°7^^s/^7^/VAS«l©*El-^ 
tSXTM&S^ 0. 0 5~0. 2 *i mWtSffliW* L 

[0 0 6 2] ±fB© ± 5 lwLT#fe.tlfc*HeqtC#5R 
ftB&ik? ^ /vAAlcfcv^, mftMUKM 2 t±JP*$MH4 

a-yi^yfc^ h ytxWWb U spJ© 
5 nm~ 2 p m©*^^!) *tWt^*«S*l/ 

Tv^'tiW-cfco-c, l. 3 sfitTwtev^Jf***-!* 
-jtsir. i. 5ei±-efc5©-e> f-s©sft«JiJi2^e 3 
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[0 0 6 3] M*fK±7^/VAA(t^$tt5SB&iCj; 

ot, SWKitS3gl^©S*^1-5r.t^^g(c^ 
J*mt 1 ©ftffiic:/? s> 7 7 >f /W»*W 1 «t 5 «S 

[0 0 6 4] h'a- H4ti7 , 7^fy^7-f/l'A 

SWi©*Str.ffM§ti5%©Trfc9, Ell (b) ©<£ 
5 icS*fU&±J§3f±r©^- K=»- hjf 4©±Sc^fifc£ 

81 ft f-eJF^-T ^- K = - h % 4 «y 
7^fi/^7^;VAlfili ©Pflt?#a z F*^«4-r 5 

- t *«HHi-5 fc ft JBiff^aW 7vfy77^/VA 

1 OJBJf*t*S'«<iSVv»WSr3«£bT»*-t-* 
©#£f*U\, A-Ka-H4 0^fi, -fy-Af-v 

- Ka- HJ|4©ilJPB:#fclllR*^S 1 bOT?tt4v^ 
^ x i~20(i mS^{r.tg^i-5©-«Wt?&5o 

[0 0 6 5] S*fK±'7^/V^A©*ffi('f±K^ 
if 5 trfcrirt-a C i 5o 5 i4R*tl»±Ji 3 

©*ffiWir^$tv5t©7?fc9, **-JKfitt*^i* 

Ztt®tLX\±. #[r.PSS$^^5t©-ei±ftv^^^ 7;v 
ta->7 yfc-B-yozmfz ' t ^-e# So r ©'7/v^-p 
■>7 yft^*tt7/V3 y I4#-3 fc7 

#JT?fc «? . tfll^.ff, CFiCFjCHaCftSi (OCH 
3 ) 3 C 3 F7 (OCFiCFjCFi) 2 4 (OCF2) .CH» 
CH,Si (OCH,) i f£b*%m''ZZ.b&X*$5o K 

?5Ji 5 (ommix sitKitJi 3 1 «t Z5m®±\m\zm 

&W%R&$^^£ 5 l-v 0. 0 3)im»TO£t5 
©^4LV\ 

[0 0 6 6] *fcK*«&jhJi 3 

^ti-ioT, SW0ihl3©*BicfiiK^^#^UT 
^7 ? ^^^Wd^^7ti-5* J ^Sa©*l-<t-oT7fc* 
*»*t?#fc6fc*-J"5 ' t d^-et , KMKitJf 3 ©Sffi 

fcTt^ffi^ffl tio TSMKlhS 3 ©*ffifi«7Wk L , 

[0 0 6 7] %flM£tfc&?& L7T(±, IMbf-^^lfcflS 
50 ffift«ftfflv>«ni:!9S-Ct, ^ti7feJS«®7t*ffiT?fe5 
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fyWSLWT i -0*&£©-*B«:T i -NtUftLfc 
* V , V a A^JSSr LfciMt;^* Vft i*£#lf 5 

»%lcft£ <t 5 v^#»$tilcft»ffi£fe!jq 

[0 0 6 8] Jr/c^ttKlk^/VAAlCfi, 
/v Ktt*»«fiUttt#K* £;tx3#3icii, -fJ-Af-v 
tyj /VASft 1 1 satBikJi 3 t oWfc, 

-ei±ft<, ftjfea^JS&offlfwfc©^^-^"? 

[0 0 6 9] §6)iCSWKjt7^/VAA(Cfi, 7*7^ 

s/ * y 4 fl"J*ms 1 ©KWK±JI 3 fcKrtfcMfcE*NI 
©*ffi, y y° y v y y -i fls&Wti 1 ©gffilcft 
ifSM* L-CJftJlBWl 6 5 C t 5. 

/vx-f/v, ^y tf-/v^7-/t, #y y v— h 

5^t*s-ets. ft#»H6oflfiii«fcttHi (c) © 3 
i 5 lcfi]8t'7 ^ /va 1 o as^o Tfc t) , r (DMB? -i 

icKftK-lt? ^ MAOViHlQNiil 6 SrSSlltS C t 

flfc< 6 *Kttftv^SAtRjJh7>f /uAAlcftffl-f 
5 c t Wefe *) , yfv^HcRltB&Jt? 
-f /v A A Srftffl-f 5 t tt, Slffi&Jt y 4 /V A A ©it 

[0 0 7 0] ±JE© J: 5 IE UT{f®$^5**PJ©S*f < 
Rit^/VAAli, -fy^V^ (CRT) , S3t**tf 

(FIP) , 7*7X^f-f^7'W (PDP) , WL&f 
j*y°V4 (LCD) , frliEL^-f^WSOPMfc 
-f * 7°W 7 ©**ffiicg£ 9 WWCttffl £ftS t> 
©t?&5o c©#-n\ 112 (a) lc*1-«£?lc, PHfeS 
^■r^f^yw 7©*^ffi8©«ffilCjtS, g:WK±'7 
>f /VA ASrIA 9 #itTttffli"5 r. 6o * fcH 2 

(b) tetiai', BHfeS^-f^W 7©ffffiffll 
icf*^ffl©tuffiS 9 dS|Bg$tt-CV^ t § lcf±, fljffig 
9 lcSWK.lt 7 /pa ASrflfi 0 #tt T«ffli-5 - t ^t? 
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* So t&ffi* 9 tgMK±7 ^ /PA A^rli 5 ftrtTttJB 
i"5»^ fflffi* 9 ©it flJ©*ffil-afi D #ftS J: 5 ic b 
Tt, WMlcl^#ltSi5lcL-Ct, V^Ttct 
v\ 

[0 0 7 1] 

ft*5, #ic»64vn|R9, r^j fii-^-c rm* 

«8J r%j 14, ftifi-f5^tiliaill*x 

ftttG p c (<9Vw*— ? a V y*y y A 

-) ifiit IT« 7- (*) ©HLC80 

[0072] (a-x^f l) ft- 
y * b **y ; vyv 12 1. 6 gBi ^ h ]) * -i/'s 
7^24. 3tl3IC, ^^/-/V4 2 0. 5?B§rJPx., $ 
6,lC7kl6. 01N©1|16. 8U 

( rH 2 Oj / TORJ =0. 5) Z.tl&y 
j y^-Zm^X £<M&Lfz c , C©S^-S*2 5°CtS 
fflflrf-T? 2 Pf Ffl«# LT, S*^^** 8 0 0 (Cfll 

K-T5cticj;>3, -yy^-yu^ (a) 4r#fc= 
[0 0 7 3] rrt, :©v!)3-yw^ (A) Sr, 
T/P*ygfe^tT*5Vv/c^^7^ (ff^O. 7 mm) 

©^ffilc^try3-^-lcj;oT^#U, SIS'^i o 
0 n m<DWAi:T»ft 10 0 *C-Cft*f 5 C t IC 

J: o -CWbWISrftfc. * C ©?5«flI©7KS«^ 
^tefP#ffift#tt^ TCA-Wl 5 0J -easstfcfi 
3 0° -CfcofCo 

[0074] ftlc, ^ya-y^y (a) ®* 
ic, ymi/yiiw&f-fto&t urfffl^y* i pa w 

yya/V-/V) ^t//V (1M2 0%, 

^fflfi 6 0 n m, ^MtUF^fD 1 5 n m : *»{^IJS 

S) £)iv\ ^Sv-y^TO^/^y GK 

^ls^**») #BJB#£W-?S*Jfci9 s 8 0 / 2 0 t ft 
5 i 5 Icgfc&Q L, $ 6 IC^;@^^ 3 %irft5 <£ 5 IC^ 
? y -/i/tf ft3Ri- S C b ic J: o T, a-r^y ^*tiBU* 
« (A) *m»bfc 0 

[0 0 7 5] (a — r isyttmf&VooiHVffl 2) fh 
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CLAIMS 



[Claim(s)] 

[Claim 1] The acid-resisting film characterized by equipping the front face of a plastic film base material with the 
har dening coat layer of the coating-material constituent which uses as an indispensable component the silicone resin 
which consists of the partial hydro lysate and/or hydro lyzate of a hydrolysis natur e organosilane, and the hollow silica 
particle in which mean particle diameter is 5nm - 2 micrometers, and the cavity was formed inside the outer shell, and 
growing into it. 

[Claim 2] The acid-resisting film according to claim 1 characterized by consisting a rebound ace court layer with a high 
degree of har dness of a plastic film base material in preparation for between the front face of a plastic film base 
material, and the hardening coat layers of the above-mentioned coating-material constituent. 

[Claim 3] The acid-resisting film accor ding to claim 1 or 2 char acterized by equipping the front face of the hardening 
coat layer of the above-mentioned coating-material constituent with the stain-proofing barrier which has hydrofuge and 
oil repellency, and growing into it. 

[Claim 4] The acid-resisting film accor ding to claim 1 to 3 characterized by changing a binder layer in preparation for 
the field in which the hardening coat layer of the above-mentioned coating-material constituent of a plastic film base 
material was prepared, and the front face of the opposite side. 

[Claim 5] The acid-r esisting film according to claim 1 to 4 with which the bed depth of the hardening coat layer of the 
above-mentioned coating-material constituent is characterized by being 0.05-0.2 micrometers. 

[Claim 6] The acid-resisting film according to claim 1 to 5 characterized by being 4 organic-functions silicone resin 
which the silicone r esin of the above-mentioned coating-material constituent turns into from the partial hydrolysate 
and/or hydrolyzate of 4 organic-functions hydrolysis nature organosilane which are expressed with SiX4 (X is a 
hydrolysis substituent). 

[Claim 7] The acid-resisting film according to claim 6 with which 4 organic-functions hydrolysis nature organosilane 
expressed with SiX4 is characterized by being the tetramethoxy silane of X=OCH3. 

[Claim 8] The acid-resisting film according to claim 1 to 7 char acterized by painting this as silicone resin of the above- 
mentioned coating -material constituent so that it may become lOOnm of thickness on the fr ont face of a quartz-glass 
base material, and changing using that from which the surface water drop contact angle of the hardening coat calcinated ( 
and obtained becomes 10 degrees or less at 100 degrees C. 

[Claim 9] The acid-resisting film according to claim 1 to 8 characterized by weight average molecular weight changing 
as silicone resin of the above-mentioned coating-material constituent using what is the range of 200-2000. 
[Claim 10] the bottom of the water existence fr om which mole-ratio [H20]/[OR] becomes 1.0 or more as silicone resin 
of the above-mentioned coating-material constituent about 4 organic-functions organoalkoxysilane expressed with 
SiX4 (X=OR and R are a univalent hydrocarbon group) — and the acid-resisting film according to claim 1 to 9 
characterized by changing using the partial hydrolysate and/or hydrolyzate which were obtained by carrying out a 
hydrolysis reaction under an acid or alkali catalyst existence. 

[Claim 11] The display unit characterized by sticking above-mentioned claim 1 thru/or the acid-resisting film given in 
either of 10 on the front face of the screen of an image display display. 

[Claim 12] The display unit char acterized by the thing of the fr ont plate arranged at the fr ont-face side of an image 
display display for which above-mentioned claim 1 thru/or the acid-resisting film given in either of 10 are stuck on the 
front face of one side at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display unit which stuck an acid-resisting film and this acid- 
resisting film. 
[0002] 

[Description of the Prior Art] In giving acid-resisting ability to the image display side of a display, he coats the 
antireflection film directly and was trying to prepare it in a display conventionally. However, the method which sticks 
this acid-resisting film on the device front face of a display or the front plate for protection is general with flattening of 
a display etc. using the acid-r esisting film which prepared and formed the acid-r esisting layer on the surface of plastic 
film. 

[0003] And it is in this acid-resisting film, and in order to obtain high acid-resisting ability, it is common [ an acid- 
resisting layer ] to be formed fr om two or more layers of a high r eft action ingredient and a plantar- flexion chip box 
ingredient. However, when forming an acid-resisting layer in two or more layers in this way, many processes which 
form an acid-resisting layer are needed, there is a problem in respect of a manufacturing cost etc., and the reflection 
factor in the feeling field of ** of that to which the antireflection film of two or more layer configuration can hold 
down a bottom reflection factor low becomes high, and has a problem in acid-resisting ability at this point. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to form an acid-resisting layer by the monolayer, the acid-resisting 
layer needed to be produced with the plantar- flexion chip box ingredient here, but since the mechanical strength was 
weak, when it formed on the surface of a display etc., it was easy to generate a blemish, and the fluoror esin which is a 
typical low refractive-index ingredient was not practical. 

[0005] This invention is made in view of the above-mentioned point, and it aims at offering the acid-resisting film and 

display unit which have high acid resistibility ability in the acid-resisting layer of a monolayer. 

[0006] 

[Means for Solving the Problem] The acid-r esisting film concerning claim 1 of this invention is characterized by 
equipping the front face of a plastic film base material with the hardening coat layer of the coating-material constituent 
which uses as an indispensable component the silicone resin which consists of the partial hydrolysate and/or 
hydrolyzate of a hydr olysis nature organosilane, and the hollow silica particle in which mean particle diameter is 5nm - 
2 micrometers, and the cavity was formed inside the outer shell, and growing into it. 

[0007] Mor eover, invention of claim 2 is characterized by consisting a rebound ace court layer with a high degree of 
hardness of a plastic film base material in preparation for between the front face of a plastic film base material, and the 
hardening coat layers of the above-mentioned coating-material constituent in claim 1 . 

[0008] Moreover, invention of claim 3 is characterized by equipping the fr ont face of the hardening coat layer of the 
above-mentioned coating-material constituent with the stain-proofing barrier which has hydro fuge and oil repellency, 
and growing into it in claim 1 or 2. 

[0009] Moreover, invention of claim 4 is char acterized by changing a binder layer in preparation for the field in which 
the hardening coat layer of the above-mentioned coating-material constituent of a plastic film base material was 
prepared, and the front face of the opposite side in claim 1 thru/or either of 3. 

[0010] Moreover, invention of claim 5 is characterized by the bed depth of the hardening coat layer of the above- 
mentioned coating-material constituent being 0.05-0.2 micrometers in claim 1 thru/or either of 4. 
[001 1] Moreover, invention of claim 6 is characterized by being 4 organic-functions silicone resin which the silicone 
resin of the above-mentioned coating-material constituent turns into fr om the partial hydrolysate and/or hydrolyzate of 
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4 organic-functions hydrolysis nature organosilane which are expressed with SiX4 (X is a hydrolysis substituent) in 
claim 1 thru/or either of 5. 

[0012] Moreover, invention of claim 7 is characterized by 4 organic-functions hydrolysis nature organosilane expressed 
with SiX4 being a tetramethoxy silane of X=OCH3 in claim 6. 

[0013] Moreover, in claim 1 thru/or either of 7, as silicone resin of the above-mentioned coating-material constituent, 
invention of claim 8 paints this so that it may become lOOnm of thickness on the front face of a quartz-glass base 
material, and it is characterized by changing using that from which the surface water drop contact angle of the 
hardening coat calcinated and obtained at 100 degrees C becomes 10 degrees or less. 

[0014] Moreover, invention of claim 9 is characterized by changing as silicone resin of the above-mentioned coating- 
material constituent using that the range of whose weight average molecular weight is 200-2000 in claim 1 thru/or 
either of 8. 

[0015] moreover , the bottom of the water existence fr om which mole-ratio [H20]/[OR] becomes 1.0 or more about 4 
organic-functions organoalkoxysilane to which invention of claim 10 is expressed with SiX4 (X=OR and R are a 
univalent hydr ocarbon group) as silicone r esin of the above-mentioned coating-material constituent in claim 1 thru/or 
either of 9 — and it is characterized by to change using the partial hydrolysate and/or the hydro lyzate which were 
obtained by carrying out a hydrolysis reaction under an acid or alkali catalyst existence. 

[0016] The display unit concerning claim 1 1 of this invention is characterized by sticking above-mentioned claim 1 

thru/or the acid-resisting film given in either of 10 on the front face of the scr een of an image display display. 

[0017] Moreover, the display unit concerning claim 12 of this invention is characterized by the thing of the front plate 

arranged at the front- face side of an image display display for which above-mentioned claim 1 thru/or the acid-resisting 

film given in either of 10 are stuck on the fr ont face of one side at least. 

[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of oper ation of this invention is explained. 

[0019] Although it will not be restricted especially if it has high translucency as a plastic film base material used as the 
base material of an acid-resisting film, the film (a sheet is also included) of thermoplastics, such as a polycarbonate, 
acrylic resin, and PET (polyethylene terephthalate), TAC (triacetyl cellulose), can be mentioned, for example. 
Although especially the thickness of a plastic film base material is not restricted, about 70-200 micrometers is common. 

[0020] And by preparing an acid-r esisting layer in the front face of this plastic film base material, an acid-resisting film 
can be formed and this invention forms an acid-resisting layer by the hardening coat layer of the coating-material 
constituent which uses as an indispensable component the silicone resin which consists of the partial hydrolysate and/or 
hydrolyzate of a hydr olysis nature organosilane, and the hollow silica particle by which mean particle diameter is 5nm - 
2 micr ometers, and the cavity was formed in the interior of an outer shell. Her eafter, this coating-material constituent is 
explained to a detail. 

[0021] As a hollow silica particle contained in a coating -material constituent, mean particle diameter is 5nm - 2 
micrometer s, and that by which the cavity was formed in the inter ior of an outer shell is used. Although it is not 
especially limited if such, specifically, the following can be used. For example, a hollow silica particle with a cavity 
can be used for the interior of an outer shell (shell) which consists of a silica system inorganic oxide. A silica system 
inorganic oxide means what includes (A) silica monolayer, the monolayer of the multiple oxide which consists of 
inorganic oxides other than the (B) silica and a silica, and the double layer of the (C) above-mentioned (A) layer and 
the (B) layer . You may have pore, it is blockaded by the actuation which pore mentions [ porosity ] later, and an outer 
shell may seal a cavity. As for an outer shell, it is desirable that they are two or more silica system enveloping layers 
which consist of the inside 1st silica enveloping layer and the outside 2nd silica enveloping layer. By preparing the 2nd 
silica enveloping layer outside, the micropore of an outer shell is made to blockade, eburnation of the outer shell can be 
carried out, or the hollow silica particle which sealed the internal cavity by the outer shell can be obtained further. 
[0022] As for especially the thickness of the 1st silica enveloping layer, it is desir able to consider as the range of 5- 
20nm l-50nm. In case it becomes difficult to hold particle shape in case a part of constituent of the spherical nuclear 
particle later mentioned as the thickness of the 1st silica enveloping layer is less than lnm is removed, there is a 
possibility that a hollow silica particle cannot be obtained and the 2nd silica enveloping layer is formed, the partial 
hydrolysate of an organosilicon compound etc. goes into the pore of the above-mentioned nuclear particle, and there is 
a possibility that removal of a nuclear particle constituent may become difficult. On the contrary, when the thickness of 
the 1st silica enveloping layer exceeds 50nm, there is a possibility that r emoval of the component which constitutes the 
nuclear particle in degr ee process may become difficult, and ther e is a possibility that the rate of the cavity in a hollow 
silica particle may decr ease, and falling [ of a r efr active index ] may become inadequate. Furthermore, as for the 
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thickness of an outer shell, it is desirable that it is in the range of 1 / 50 - 1/5 of the mean particle diameter mentioned 
later. This is because pore of the 1st silica enveloping layer cannot become large too much by the repetitive actuation, 
or it is destroyed and it becomes impossible to hold the shape of a ball of a nuclear particle, when dissolution removal 
by the acid is performed to the hollow silica particle whose thickness of an outer shell is too thin compar ed with mean 
particle diameter, in case a part of constituent of a nuclear particle is removed. When carrying out eburnation especially 
of the outer shell, the range of 20-4 9nm is [ that what is necessary is just to make it sum total thickness with the 1st 
silica enveloping layer serve as the above-mentioned range which is l-50nm ] suitable for the thickness of the 2nd 
silica enveloping layer. 

[0023] The gas which permeates at the time of the solvent used when preparing a hollow silica particle in a cavity, 
and/or desiccation exists. Moreover, the precursor matter for forming in a cavity the cavity mentioned later may 
remain. The precursor matter adheres to an outer shell, may remain slightly, and may occupy most in a cavity. Here, the 
precursor matter is porosity matter which remains after r emoving a part of the constituent from the nuclear particle for 
forming the 1st silica enveloping layer . The multiple oxide particle of the porosity which consists of inorganic oxides 
other than a silica and a silica is used for a nuclear particle. As an inorganic oxide, one sort of aluminum 203, B-2s Ce 
[ 03, Ti02, Zr02, Sn02, and ] 203, P205, Sb203, Mo03 and Zn02, and W03 grade or two sorts or more can be 
mentioned. As two or more sorts of inorganic oxides, Ti02-aluminum 203 and Ti02-Zr02 grade can be illustr ated. In 
addition, the above-mentioned solvent or the gas exists also in the pore of this porosity matter. The tapetum lucidum 
which the volume of a cavity will increase if the amount of r emoval of the constituent at this time increases, a hollow 
silica particle with a low refractive index is obtained, and blends this hollow silica particle and is obtained is excellent 
in a low refractive index at acid resistibility ability. 

[0024] As mentioned above, the mean particle diameter of a hollow silica particle is in the range of 5nm - 2 
micrometer s. If the effectiveness which will become a low refractive index by hollow if mean particle diameter is 
smaller than 5nm is small and mean particle diameter is conversely larger than 2 micrometer s, transparency will get 
extremely bad and contribution by diffuse reflection (Anti-Glare) will become large. The more desirable range of the 
mean particle diameter of a hollow silica particle is 5-100nm. In addition, it can ask for the above-mentioned mean 
particle diameter by dynamic light scattering. 

[0025] And the dispersion liquid of a hollow silica particle can be prepared by passing through the process of the 
following (a) - (c). 

[0026] (a) As pr epar ation silicate of nuclear particle dispersion liquid, one sort or two sorts or mor e of silicate chosen 
from alkali-metal silicate, ammonium silicate, and the silicate of an organic base is used preferably. As alkali-metal 
silicate, a specific silicate (water glass) and a potassium silicate can mention amines, such as quaternary ammonium 
salt, such as a tetraethylammonium salt, monoethanolamine, diethanolamine, and triethanolamine, as an organic base, 
and the alkaline solution which added ammonia, the 4th class ammonium hydroxide, the amine compound, etc. in 
silicic acid liquid is also contained in the silicate of ammonium, or the silicate of an organic base. As acid silicic acid 
liquid, by processing a silicic acid alkali water solution with cation exchange resin etc., the silicic acid liquid which 
removes alkali and is obtained can be used, and 7 or less % of the weight of acid silicic acid liquid has pH 2-4 and 
Si02 especially desirable concentration. It is desirable to use an alkali soluble inorganic compound as a raw material of 
an inorganic oxide, the alkali-metal salt of the oxo acid of the metal mentioned above or a nonmetal or an alkaline- 
earth-metal salt, ammonium salt, and quaternary ammonium salt can be mentioned, and, more specifically, a sodium 
aluminate, sodium tetraborate, carbonic acid zirconyl ammonium, potassium antimonate, potassium stannate, sodium 
aluminosilicate, sodium molybdate, cerium-nitrate ammonium, sodium phosphate, etc. are suitable. 
[0027] In or der to prepare nuclear particle dispersion liquid, beforehand, the alkali water solution of the above- 
mentioned inorganic compound is prepared according to an individual, or the mixed water solution is prepared, and 
accor ding to the compound rate of inorganic oxides other than the silica aiming at this water solution, and a silica, it 
adds gradually, agitating in a with a pH often or more alkali water solution. It is desirable to make it 0.3-1.0, and mole- 
ratio MOX/Si02 when the addition rate of a silica r aw material and an inorganic compound added in an alkali water 
solution expressing a silica component with Si02, and expressing inorganic compounds other than a silica with MOX 
serve as especially the range of 0.35-0.85. If the cavernous volume which MOX/Si02 mentioned above less than by 0.3 
does not become sufficiently large but another side and MOX/Si02 exceed 1.0, the rate of the cavernous volume in the 
hollow silica particle which it becomes difficult to obtain a spherical nuclear particle, consequently is obtained will fall. 
If mole-ratio MOX/Si02 is in the range of 0.3-1.0, the structur e of a nuclear particle will mainly turn into structur e 
with which elements other than silicon and silicon intervened, and combined oxygen by turns. That is, in case the 
structure which the oxygen atom combined with four joint hands of a silicon atom, and elements M other than a silica 
combined with this oxygen atom generates mostly and elements M other than a silica are removed at the below- 
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mentioned process (c), it can be made to accompany to Element M and a silicon atom can also be removed as a silicic 
acid monomer or oligomer. 

[0028] Moreover, in case nuclear particle dispersion liquid are prepared, it is also possible to use a seed particle child's 
dispersion liquid as a start raw material. In this case, as a seed particle child, the particle of inorganic oxide [ of Si02, 
aluminum 203, Ti02, Zr02 and Sn02, and Ce02 grade ] or these multiple oxide 203, for example, Si02-aluminum, 
Ti02-aluminum 203, Ti02-Zr02, Si02-Ti02, and Si02-Ti02-aluminum203 grade is used, and these sols can usually 
be used. Such a seed particle child's dispersion liquid can be conventionally prepared by the well-known approach. For 
example, an acid or alkali can be added to mixture or a metal alkoxide of the metal salt corresponding to the above- 
mentioned inorganic oxide, and a metal salt etc., and it can hydrolyze to it, and can obtain by riping if needed. It adds 
like the approach of adding the water solution of the above-mentioned compound in the alkali water solution mentioned 
above in the seed particle child dispersion liquid adjusted to these ten or more pH, agitating. It is not necessary to 
perform especially pH control of dispersion liquid also in this case. Thus, if a nuclear particle is grown up by using a 
seed particle child as a seed, control of the mean particle diameter of a growth particle is easy, and that to which gr ain 
size was equal can be obtained. Let the addition r ate of the silica raw material and inorganic oxide which ar e added in 
seed particle child dispersion liquid be the same range as the case wher e it adds in the alkali water solution mentioned 
above. The silica raw material and inorganic oxide raw material which were mentioned above have high solubility by 
the alkali side. However , if both are mixed in pH field wher e this solubility is high, it gr ows up to be a colloidal 
particle, or the solubility of oxo acid ion, such as silicate ion and ulmin acid ion, will fall, these composites will 
deposit, it will deposit on a seed particle child, and particle growth will take place. Therefore, on the occasion of a 
deposit of a colloidal particle and growth, pH control like a conventional method is not necessarily r equired. 
[0029] On the occasion of preparation of the above-mentioned nuclear particle disper sion liquid, the hydro lyzate of the 
organosilicon compound shown by RnSiX (4-n) (the alkoxide radical of carbon numbers 1-4, a silanol group, a halogen 
or hydrogen, and n are [ the inside of this formula and R ] the integer of 0-3 for unsubstituted [ of carbon numbers 1- 
10 ] or a permutation hydrocarbon group, and X) may be added in an alkali water solution as a silica raw material. As 
this organosilicon compound, concretely A tetramethoxy silane, a tetra-ethoxy silane, Tetra-isopropoxysilane, methyl 
trimetoxysilane, dimethyldimethoxysilane, Phenyltrimethoxysilane, diphenyldimethoxysilane, methyl triethoxysilane, 
Dimethyl diethoxysilane, phenyltriethoxysilane, diphenyl diethoxysilane, Isobutyl trimethoxysilane, 
vinyltrimetoxysilane, vinyltriethoxysilane, A vinyl tris (beta methoxyethoxy) silane, 3 and 3, 3-trifluoropropyl 
trimetoxysilane, Methyl - 3, 3, and 3-trifluoro propyl dimethoxysilane, beta-(3, 4 epoxycyclohexyl) 
ethyltrimethoxysilane, gamma-glycide KISHITORI propyltrimethoxysilane, gamma- 
glycidoxypropylmethyldietoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma- 
methacryloxypropylmethyldimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, gamma- 
methacryloxypropylmethyldiethoxysilane, gamma-methacryloxypropyl triethoxysilane, N-beta(aminoethyl) gamma- 
aminopropyl methyl dimethoxysilane, N-beta(aminoethyl) gamma-aminopropyl trimethoxysilane, N-beta (aminoethyl) 
gamma-aminopropyl triethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, N- 
phenyl-gamma-aminopropyl trimethoxysilane, gamma-mercapto propyltrimethoxysilane, A trimethyl silanol, 
methyltrichlorosilane, methyl dichlorosilane, Dimethyldichlorosilane, trimethylchlorosilane, phenyl trichlorosilane, 
diphenyl dichlorosilane, vinyl trichlorosilan, a trimethyl BUROMO silane, diethylsilane, etc. can be mentioned. Since 
the compound of 1-3 is lacking in a hydrophilic property, when n hydrolyzes beforehand with the above-mentioned 
organosilicon compound, it is desir able to enable it to mix to homogeneity at the system of reaction. The well-known 
approach is employable as hydrolysis as a method of hydrolyzing these organosilicon compounds. When basic things, 
such as a hydroxide of alkali metal, and aqueous ammonia, an amine, are used as a hydrolysis catalyst, these basic 
catalysts can be removed after hydrolysis and it can also use by making it an acidic solution. Moreover, when 
hydrolyzate is pr epared using acid catalysts, such as an organic acid and an inorganic acid, it is desirable after 
hydrolysis to remove an acid catalyst according to the ion exchange etc. In addition, as for the hydrolyzate of the 
obtained organosilicon compound, it is desirable to use it with the gestalt of a water solution. A water solution means 
the condition of having not a condition but the transparency in which hydrolyzate became cloudy as gel here. 
[0030] (b) Especially the silicic acid liquid obtained by carrying out dealkalization of the alkali-metal salt (water glass) 
of a silica as a silica r aw material in which the 1st silica enveloping layer carries out formation addition is desir able. 
When the r atio of water [ as opposed to water independence or an organic solvent in the dispersion medium of a 
nuclear particle ] is high, the covering processing with silicic acid liquid is also possible. When using silicic acid liquid, 
specified quantity addition of the silicic acid liquid is carried out into dispersion liquid, alkali is added to coincidence 
and a nuclear particle front face is made to carry out the deposition of the silicic acid liquid. Furthermore, the 
organosilicon compound of hydrolysis nature can also be used as a silica raw material. As an organosilicon compound 
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of hydr olysis nature, the alkoxysilane expressed with a general formula RnSi (OR f ) (4-n) (inside of this formula, R, and 
R f is hydrocarbon groups, such as an alkyl group, an aryl group, a vinyl group, and an acrylic radical, n= 0, 1 and 2, or 
3) can be used, and tetra-alkoxysilane, such as a tetramethoxy silane, a tetra-ethoxy silane, and tetra-isopropoxysilane, 
is especially desirable. 

[0031] As the addition approach, these alkoxysilane, pure water, and the solution that added a small amount of alkali or 
acid as a catalyst to the mixed solution of alcohol are added to the above-mentioned nuclear particle dispersion liquid, 
and the front face of this nuclear particle is made to carry out the deposition of the silicic acid polymerization object 
which hydrolyzed and generated alkoxysilane. At this time, alkoxysilane, alcohol, and a catalyst may be added in 
dispersion liquid to coincidence. Ammonia, the hydroxide of alkali metal, and amines can be used as an alkali catalyst. 
Mor eover, as an acid catalyst, various kinds of inorganic acids and organic acids can be used. In addition, it is also 
possible to use together alkoxysilane and the above-mentioned silicic acid liquid, and to perform covering processing. 
Moreover , if needed, inorganic compounds other than the source of a silica can be used together, covering processing 
can also be carried out, and the alkali soluble inorganic compound used for pr eparation of the nuclear particle 
mentioned above can be used. In addition, let the addition of a silica r aw material and the inorganic compound added if 
needed be sufficient amount to form the enveloping layer of the thickness mentioned above. The 1st silica enveloping 
layer needs to consider as the porosity thing which has much pores. 

[0032] (c) The hollow silica particle which has a cavity inside the 1st enveloping layer as an outer shell can be prepared 
by removing some or all of an element that constitutes this nuclear particle from the nuclear particle covered with the 
1st enveloping layer of the formation above of a cavity. In order to remove some or all of an element that constitutes a 
nuclear particle, by adding a mineral acid and an organic acid to these nuclear particle dispersion liquid, dissolution 
r emoval can be carried out or the approach of contacting to cation exchange resin and carrying out ion-exchange 
removal can be illustrated. Although the concentr ation of the nuclear particle in the nuclear particle disper sion liquid at 
this time changes also with processing temperature, it is desirable that it converts into an oxide and there is 0.1 - 50 % 
of the weight in 0.5 - 25% of the weight of the range especially. At less than 0.1 % of the weight, processing 
effectiveness is bad because of low concentration at the same time the dissolution of the silica in the 1st silica 
enveloping layer may occur. Moreover, if the concentration of a nuclear particle exceeds 50 % of the weight, it will be 
hard coming to remove the amount of requests of the element which constitutes a nuclear particle by the small count. 
This is because the amount which it deposits in a particle immediately even if a silica monomer etc. arises, since the 
solubility of a silica is low, consequently a silica accompanies to other elements to being removable as it dissolved by 
addition of an acid, and is removed reduces elements other than a silica and a cavity does not generate them efficiently. 
[0033] It is desirable 0.0001 to 0.2 and that MOX/Si02 of the silica system particle obtained performs removal of the 
above-mentioned element until it is set especially to 0.0001-0.1. The dispersion liquid which removed the element can 
be washed by the well-known washing approaches, such as an ultrafiltration.. In this case, if an ultrafiltration is carried 
out after removing the parts of the alkali-metal ion in dispersion liquid, alkaline-earth-metal ion, ammonium ion, etc. 
beforehand, the sol which the hollow silica particle with high distributed stability distributed will be obtained. In 
addition, an organic solvent distribution sol can be obtained by permuting with an organic solvent if needed. Thus, the 
outer shell was constituted by the porosity 1st silica layer, and the solvent and/or the gas contained the hollow silica 
particle distributed in the obtained distributed sol in the internal cavity. Moreover, in not removing a nuclear' particle 
completely, the porous matter remains in a cavity. Therefore, the hollow silica particle obtained serves as a low 
refractive index, the hardening coat formed using this hollow silica particle serves as a low refractive index, and the 
hardening coat excellent in acid resistibility ability is obtained. 

[0034] And an outer shell can pr epare the hollow silica particle disper sion liquid which consist of two or more 
enveloping layer s by adding the formation process of the 2nd silica enveloping layer further after the (c) process of the 
preparation appr oach of the above-mentioned hollow silica particle disper sion liquid. The thing same as an 
organosilicon compound shown in this process by RnSiX (4-n) (the alkoxide radical of carbon numbers 1-4, a silanol 
group, a halogen or hydrogen, and n are [ the inside of this formula and R ] the integer of 0-3 for unsubstituted [ of 
carbon numbers 1-10 ] or a permutation hydrocarbon group, and X) as the organosilicon compound shown at the (b) 
process can be used. In the above-mentioned formula, when using the organosilicon compound of n= 0, it can use as it 
is, but when using the organosilicon compound of n=T-3, it is desirable to use the same thing as the partial hydro lysate 
of the organosilicon compound used at the above-mentioned process (a). By forming the 2nd silica enveloping layer, 
the thickness of an outer shell can be adjusted and it becomes possible to set thickness of an outer shell to l-50nm 
finally. Moreover, since a removal process which was mentioned above is not performed after forming the 2nd silica 
enveloping layer , an enveloping layer has only micropor e and the eburnation by reduction or disappearance of the pore 
of an enveloping layer becomes easy by the hydrothermal processing or heating down stream processing mentioned 
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later. 

[0035] Moreover, when using the organosilicon compound of n=l-3 for formation of the 2nd silica enveloping layer, 
the dispersibility to an organic solvent is good and can obtain silica system particle dispersion liquid with high 
compatibility with resin. For this reason, although surface treatment can be carried out and it can use by a silane 
coupling agent etc., since it excels in the dispersibility to an organic solvent, compatibility with resin, etc., such 
processing is not needed specially. Moreover, since the enveloping layer containing F atom is formed when using a 
fluorine-containing organosilicon compound for formation of the 2nd silica enveloping layer , while the particle 
obtained serves as a low refr active index more, the dispersibility to an organic solvent is good and can obtain hollow 
silica particle dispersion liquid with high compatibility with resin. As such a fluorine-containing organosilicon 
compound, they are 3, 3, and 3-trifluoropropyl trimetoxysilane and methyl. - 3, 3, and 3-trifluoro propyl 
dimethoxysilane, heptadeca fluoro DESHIRU methyl dimethoxysilane, a heptadeca fluoro 

DESHIRUTORIKUROROSHI silane, heptadecafluorodecyl trimethoxysilane, trifluoropropyl trimetoxysilane, trideca 
fluoro octyl trimethoxysilane, etc. can be mentioned. 

[0036] Thus, the hollow silica particle as that in which the outer shell passed process (a) - (c) except for the point 
constituted by the porosity 1st silica layer and the 2nd silica layer with the same hollow silica particle distributed in the 
obtained dispersion liquid is obtained. 

[0037] Moreover, an outer shell can obtain the hollow silica particle dispersion liquid by which eburnation was carried 
out by carrying out hydrothermal processing of the hollow silica particle dispersion liquid obtained as mentioned above 
further. That is, an alkali water solution is added if needed to the hollow silica particle disper sion liquid in which the 
2nd silica enveloping layer was formed, and it adjusts and heat-treats in the range of pH 8-13 preferably to them. The 
heat-treatment temperature at this time has the range of 50-350 degrees C, especially the desirable range of 100-300 
degr ees C. By this hydrothermal processing, the por e of an enveloping layer can be decreased or vanished and the 
porous matter will remain to a solvent and/or a gas, and a pan in the internal cavity of an outer shell where eburnation 
of the hollow silica particle was carried out. In addition, on the occasion of heat-treatment, the concentration of the 
hollow silica particle dispersion liquid obtained at the process (c) can be diluted beforehand, or it can condense and 
process. Moreover, finally the dispersion liquid which carried out hydrothermal processing may be washed like the 
above-mentioned process (c). 

[0038] Moreover, the hollow silica particle dispersion liquid which the outer shell mentioned above becomes from two 
or more enveloping layer s, Or the thing by which the cavity is not completely sealed by the outer shell among the 
hollow silica particle dispersion liquid to which eburnation of the outer shell was carried out After drying, the hollow 
silica particle which sealed the cavity by the outer shell can be obtained under atmospheric pressure or reduced pressure 
by heat-treating at 400-1200 degrees C (temper ature of 1/3 of the melting point of a silica - under the melting point). If 
heat-tr eatment temperature cannot blockade pore of an enveloping layer completely at less than 400 degrees C but heat- 
treatment temperature exceeds 1200 degrees C on the other hand, a hollow silica particle may be unable to weld 
mutually or may be unable to hold the shape of a ball. Thus, since a solvent does not exist in a cavity, the obtained 
hollow silica particle is difficult for obtaining dispersion liquid in the usual solvent. However, since the interior consists 
only of a gas or a gas, and porosity matter , the refr active index of a particle is very low, the hardening coat obtained 
using this particle is a low refractive index, and the paint article with which this hardening coat was formed is excellent 
in acid resistibility ability. Furthermore, the film which carried out the laminating of this particle has the outstanding 
adiabatic efficiency, and this particle is useful also as a heat insulator. 

[0039] Next, as silicone resin contained in a coating-material constituent, the thing containing the partial hydro lysate 
and/or hydrolyzate of a hydrolysis nature organosilane can be used, and this silicone resin serves as a matrix ingredient. 
Although what one piece thru/or four reactant substituents combined with the silicon element can be used as a 
hydrolysis nature organosilane, it is desirable to use what four reactant substituents combined with the silicon element 
especially, i.e., 4 organic-functions hydrolysis nature organosilane expressed with SiX4 (X is a hydrolysis substituent). 
It excels in the distributed stability of a hollow silica particle, and as compared with 3 and 2 organic-functions silicone 
resin, 4 organic-functions silicone resin containing the partial hydrolysate and/or hydrolyzate of 4 organic-functions 
hydrolysis natur e organosilane has a small refractive index as a matrix ingredient, it can make crosslinking density of a 
hardening coat higher further, and can obtain a high mechanical strength. 

[0040] For example, 4 organic-functions or ganoalkoxy silane as shown in the following chemical formula (1) which is 
X=OR as a 4 organic-functions hydrolysis nature organosilane expressed with SiX4 can be mentioned. 
[0041] Si4(OR)--(l) 

Although "R" in the alkoxide radical "OR" in the above-mentioned chemical formula (1) is not limited especially if it is 
a univalent hydr ocarbon gr oup, the univalent hydrocarbon group of carbon numbers 1-8 is suitable for it, for example, 
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it can illustrate alkyl groups, such as a methyl group, an ethyl group, a propyl group, butyl, a pentyl radical, a hexyl 
group, a PEPUCHIRU radical, and an octyl radical, etc. Among the alkyl groups contained in an alkoxide radical, 
about three or more things, a carbon number may be a straight chain-like thing like n-propyl group and n-butyl, and 
may have branching like an isopropyl group, an isobutyl radical, and t-butyl. It is desirable that R uses also in these a 
methyl group, i.e., the tetramethoxy silane it is [ silane ] X=OCH3, as 4 organic-functions organoalkoxysilane. By 
using the silicone resin which consists of hydrolyzate of a tetr amethoxy silane as a matrix ingr edient, the hardening 
coat excellent in the mechanical strength can be obtained. 

[0042] And in preparing 4 organic-functions silicone resin, it can carry out by hydrolyzing 4 organic-functions 
hydrolysis nature organosilanes, such as the above-mentioned 4 organic-functions organoalkoxysilane, (partial 
hydrolysis also being included hereafter). Although especially the weight average molecular weight of 4 organic- 
functions silicone resin obtained is not limited here, in order to obtain the mechanical strength of a har dening coat by 4 
organic -functions silicone resin of fewer r ates to a hollow silica particle, as for weight aver age molecular weight, it is 
desirable that it is in the range of 200-2000. When there is a possibility that it may be inferior to the coat organization 
potency force when weight average molecular weight is smaller than 200, and 2000 is exceeded conversely, there is a 
possibility that it may be inferior to the mechanical strength of a hardening coat. 

[0043] Moreover, 4 organic-functions silicone resin usually obtained by hydrolyzing and carrying out the condensation 
reaction of the 4 organic-functions hydrolysis nature organosilane leaves the unreacted radical X, i.e., a hydrolysis 
substituent, in part to intramolecular, and is macromolecule-ized. thus, in heat-tr eating at the elevated temperature 
exceeding 300 degr ees C after forming a har dening coat even if the unreacted r adical remains to intramolecular 
Although it is decomposed and an unreacted radical does not have a bad influence on a refractive index, when heat 
treatment is performed at low temperature (100-300 degrees C), an unreacted radical remains in a hardening coat, 
without being decomposed, and has a possibility of doing the bad influence of making the r efr active index as a matrix 
ingredient high. Therefore, it is more desirable to use the hydrolyzate which reacted as 4 organic-functions silicone 
resin more completely than a partial hydrolysate. Since the hydrolyzate which reacted completely has only - OH radical 
at the molecule end, it is hydrolyzate independent [ this ], namely, when a hardening coat is formed by 4 organic- 
functions silicone r esin independent, the front face of this hardening coat becomes what was very excellent in the 
hydrophilic property, and a surface water drop contact angle becomes small. Specifically as 4 organic-functions 
silicone resin, it is desirable to use that fr om which the surface water drop contact angle of the har dening coat which 
painted this so that it might become lOOnm of thickness on the fr ont face of a quartz-glass base material, and was 
calcinated and obtained at 100 degrees C becomes 10 degrees or less (the minimum on parenchyma is 0 degree). That 
is, if such 4 or ganic-functions silicone r esin is used as a matrix ingredient Even if it processes a hardening coat at low 
temperatur e, an unreacted radical cannot remain, but can control easily that the refr active index of a hardening coat 
rises, and conversely, if 4 organic-functions silicone resin to which the above-mentioned surface water drop contact 
angle exceeds 1 0 degrees is used Unless a hardening coat is processed at an elevated temperature, controlling the rise of 
the refractive index of a hardening coat has a possibility of becoming difficult. 
[0044] moreover, in case 4 organic -functions silicone resin is prepared, in using 4 organic-functions 
organoalkoxysilane mentioned above Although especially the amount of the water blended in or der to hydrolyze is not 
limited, in order to lessen an unreacted alkoxide radical more It is desirable that/[OR], the mol equivalent [H20], i.e., 
the mole ratio, of the water (H20) to a hydrolysis substituent (OR), is 1 .0 or more, and it is good to blend water and to 
hydrolyze so that it may become 5.0 or less [ 1.0 or more ] more preferably. Less than by 1.0, the amount of an 
unreacted alkoxide radical increases, there is a possibility of doing the bad influence of making the refractive index of a 
hardening coat high, when [ than 5.0 ] more [ conversely ], a condensation reaction progresses extremely and there is a 
possibility of causing gelation of a coating-material constituent. 

[0045] Furthermore, when hydrolyzing 4 organic-functions silicone resin, as for the concentration, it is desirable that it 
is the range of 5-% of the weight or mor e 20 or less % of the weight solid content in Si02 conversion to the total 
quantity of 4 organic-functions silicone resin and water. Even if 4 organic-functions silicone resin blends the water of 
the desirable amount mentioned above at less than 5 % of the weight, when the amount of an unreacted alkoxide radical 
increases, there is a possibility of doing the bad influence of making the refractive index of a hardening coat high and it 
becomes deep from 20 % of the weight conver sely, even if it blends the water of the desirable amount mentioned 
above, there is a possibility of causing gelation of a coating-material constituent. 

[0046] Mor eover , although it is not limited especially as a catalyst used if needed in case 4 organic-functions 
hydrolysis nature organosilanes, such as 4 organic-functions organoalkoxysilane, are hydrolyzed, a point to the acid 
catalyst which shortens the time amount which a production process takes is desirable. Especially as such an acid 
catalyst, although not limited, acid sol-like fillers, such as inorganic acids, such as organic acids, such as an acetic acid, 
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a chloroacetic acid, a citric acid, a benzoic acid, a dimethyl malonic acid, formic acid, a propionic acid, a glutaric acid, 
a glycolic acid, a maleic acid, a malonic acid, toluenesulfonic acid, and oxalic acid, a hydrochloric acid and a nitric 
acid, and a halogenation silane, and acid colloidal silica, an oxidization titania sol, etc. can be mentioned, and these one 
sort or two sorts or more can be used, for example. When hydrolysis of an alkoxide may be performed by warming if 
needed and promotes a hydrolysis reaction over 2-100 hours under 40-100-degree C conditions especially, it can 
lessen an unreacted alkoxide radical infinite and is desirable. When it separates from an above-mentioned temperature 
requirement and the above-mentioned time amount range and hydrolyzes, there is a possibility that an unreacted 
alkoxide radical may remain. In addition, it cannot be overemphasized instead of the above-mentioned acid catalyst that 
alkaline catalysts, such as a water solution of the hydroxide of alkali metal, such as a sodium hydroxide and a calcium 
hydroxide, or alkaline earth metal, aqueous ammonia, and a water solution of amines, may be used. 
[0047] Moreover, in the coating-material constituent which contains an above-mentioned hollow silica particle and 
silicone resin as an indispensable component, it is desirable to add an organic zirconium further. Thus, it is because the 
condensation r eaction at the time of a hardening coat being formed is promoted, the crosslinking density in a hardening 
coat can be raised or the water resisting property and alkali r esistance of a hardening coat can be r aised, if the coating- 
material constituent containing an organic zirconium is painted to a base material. 

[0048] Especially as the above-mentioned organic zirconium, although not limited, it is general-formula ZrOnR2m 
(OR1) p (for m and p, the integer of 0-4 and n are 0 or 1, and 2 n+m+p=4) Expressed, and the functional group (Rl) of 
the alkoxide radical in this chemical formula (OR1) can use the same thing as a chemical formula (1), for example. 
Moreover, as R2, what is C5H702, for example (acetylacetonate complex), and the thing (ethyl acetoacetate complex) 
which is C6H90.3 can be mentioned. Moreover, as OR1 and R2, two or more sorts of things may exist in one molecule. 
Especially as an organic zirconium, if either is used at least among Zr (OC4H9)4, Zr (OC4H9)3 (C5H702), and Zr 
(OC4H9)2 (C5H702) (C6H903), the mechanical strength of a hardening coat can be raised further. For example, 
although the mechanical strength of this hardening coat may be insufficient if the rate of silicone resin forms a 
har dening coat using few coating-material constituents to a hollow silica particle, even if it is the above coating- 
material constituents, the mechanical strength of a hardening coat can be r aised by adding the organic zirconium 
mentioned above. Moreover , after painting this coating-material constituent to a base material, even if it heat-treats this 
at 100 degrees C which is low temperature comparatively, the reinforcement which corresponds when it heat-treats at 
the elevated temperature exceeding 300 degrees C can be obtained. 

[0049] Moreover, as for the addition of an organic zirconium, it is desirable that it is 0.1 - 10 % of the weight to the 
solid content whole quantity in a coating-material constituent in Zr02 conversion. At less than 0.1 % of the weight, 
there is a possibility that a coating-material constituent will gel if ther e is a possibility that the effectiveness according 
[ an addition ] to an organic zirconium may not be seen and it exceeds 1 0 % of the weight conver sely, or condensation 
etc. may take place. 

[0050] Moreover, in a coating-material constituent, the interior of an outer shell other than a hollow silica particle can 
also add the silica particle (only henceforth a "silica particle") which is not a cavity. That is because the mechanical 
strength of the hardening coat formed with this coating-material constituent can be r aised and surface smooth nature 
and cr ack-proof natur e can also be improved further. 

[0051] Especially as a gestalt of the above-mentioned silica particle, it may not be limited and fine-particles-like a 
gestalt or a sol-like gestalt is sufficient. Although it is not especially limited when using a silica particle as a sol-like 
gestalt, i.e., colloidal silica, it can use organic solvent dispersibility colloidal of the hydrophilic property of water- 
dispersion colloidal silica or alcohol, for example. Generally, such colloidal silica contains the silica as solid content 20 
to 50% of the weight, and can determine silica loadings from this value. 

[0052] Here, when using water-dispersion colloidal silica, the water which exists ****** [ except solid content ] in this 
colloidal silica is applicable to hydrolysis of a hydrolysis nature organosilane. Therefore, it is necessary to add the 
water of water-dispersion colloidal silica to the amount of the water in the case of this hydrolysis. Water-disper sion 
colloidal silica is made from water glass, and it can usually use a commercial item, receiving it easily. 
[0053] Moreover, organic solvent disper sibility colloidal silica can be easily prepared by permuting the water of the 
above-mentioned water-dispersion colloidal silica by the organic solvent. Such organic solvent dispersibility colloidal 
silica as well as water-dispersion colloidal silica can use a commercial item, receiving it easily. In organic solvent 
dispersibility colloidal silica, the class of or ganic solvent which colloidal silica is distributing Although not limited 
especially, for example A methanol, ethanol, Low-grade fatty alcohol, such as isopropanol (IP A), n-butanol, and 
isobutanol Ethylene glycol derivatives, such as ethylene glycol, ethylene glycol monobutyl ether, and acetic-acid 
ethylene glycol monoethyl ether, Hydrophilic organic solvents, such as diethylene-glycol derivatives, such as a 
diethylene glycol and the diethylene-glycol monobutyl ether, and diacetone alcohol, can be mentioned, and one sort 
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chosen from the group which consists of these, or two soits or mor e can be used. Furthermore it can use together with 
these hydrophilic organic solvents, and one sort or two sorts or more of things, such as toluene, a xylene, a hexane, a 
heptane, ethyl acetate, butyl acetate, a methyl ethyl ketone, methyl isobutyl ketone, and methylethyl ketoxime, can be 
used. 

[0054] Moreover, although the above-mentioned silica particle, i.e., the interior of an outer shell, is not a cavity, as for 
an addition, it is desirable that it is 0.1 - 30 % of the weight to the solid content whole quantity in a coating-material 
constituent. At less than 0.1 % of the weight, when there is a possibility that the effectiveness by addition of this silica 
particle may not be seen and it exceeds 30 % of the weight conversely, there is a possibility of doing the bad influence 
which makes the refractive index of a hardening coat high. 

[0055] Moreover, since the coating-material constituent concerning this invention will form the hardening coat which 
has a low refr active index, this hardening coat may wear a color. In that case, if the coloring matter compound is made 
to contain in a coating-material constituent beforehand, the color of a hardening coat can be adjusted. As a coloring 
matter compound, there is especially no inorganic and organic limitation, and it should just carry out optimum dose 
addition of what is marketed so that it may become the color tone for which it asks in the range which does not have 
big effect on the refr active index of a hardening coat. Furthermore to a coating-material constituent, leveling material 
and a viscosity controlling agent can also be added if needed. 

[0056] And the coating-material constituent concerning this invention can be obtained by adding a hollow silica 
particle to this and adding other components if needed further , using the silicone resin mentioned above as a matrix 
ingredient. Although especially the weight rate of a hollow silica particle and other components is not limited, it is 
desirable that it is the range of component (solid content) =95 15 - 50/50 of hollow silica particle/and other s, and they 
are [ in / at this time / a coating-material constituent ] 95 / 5 - 75/25 more preferably. There is a possibility that it may 
become difficult to obtain the mechanical strength of a hardening coat if there are more hollow silica particles than 95, 
and when conversely fewer than 50, there is a possibility that the effectiveness of making a low refr active index 
discovering may become small. 

[0057] In addition, in diluting with an organic solvent or water if needed, and preparing a coating-material constituent, 
the coating-material constituent obtained as mentioned above may dilute each component with an organic solvent or 
water if needed beforehand. Especially as an organic solvent at the time of diluting, although not limited For example, a 
methanol, ethanol, isopropanol (IP A), Low-grade fatty alcohol, such as n-butanol and isobutanol, ethylene glycol, 
Ethylene glycol derivatives, such as ethylene glycol monobutyl ether and acetic-acid ethylene glycol monoethyl ether, 
Diethylene-glycol derivatives, such as a diethylene glycol and the diethylene-glycol monobutyl ether, diacetone 
alcohol, etc. can be mentioned, and one sort chosen from the group which consists of these, or two sorts or more can be 
used. Furthermore it can use together with these hydrophilic organic solvents, and one sort or two sorts or more of 
things, such as toluene, a xylene, a hexane, heptane ethyl acetate, butyl acetate, a methyl ethyl ketone, methyl isobutyl 
ketone, and methylethyl ketoxime, can be used. 

[0058] And while applying to the fr ont face of the plastic film base material 1 the coating-material constituent prepared 
as mentioned above and forming a coat, by carrying out desiccation hardening of this coat, the hardening coat layer 2 
which has a low refractive index can be formed in a front face, and an acid-resisting film A like drawing 1 (a) with 
which the acid-resisting layer 3 was formed of this hardening coat layer 2 of a low refr active index can be obtained. 
According to this approach, rather than a gaseous-phase method or a liquid phase process, the hardening coat layer 2 of 
a large area can be obtained easily, and a process speed can also be raised. In addition, in case a coating-material 
constituent is applied to the fr ont face of the plastic film base material 1, it is desirable to front-wash the front face of 
the plastic film base material 1 so that the hardening coat layer 2 may be formed in homogeneity, or so that the 
adhesion of the hardening coat layer 2 and a plastic film base material may improve. As the approach of pre-washing, 
alkali cleaning, plasma washing, UV washing, corona discharge, etc. can be mentioned. 

[0059] Moreover, in painting a coating-material constituent on the front face of the plastic film base material 1, 
although especially the approach is not limited, it can choose the various usual methods of application, such as brush 
coating, a spray coat, immersion (dipping, DIP coat), a roll coat, a flow coat, a curtain coat, a knife coat, a spin coat, a 
table coat, a sheet coat, a sheet coat, a die coat, and a bar coat, for example. 

[0060] Moreover , after drying the hardening coat layer 2 formed in the front face of the plastic film base material 1, 
heat-tr eating to this is desir able. By this heat tr eatment, the mechanical strength of the hardening coat layer 2 can be 
raised further . Although especially the temperature in the case of heat treatment is not limited, its 100-150-degree C 
thing comparatively processed at low temperature for 1 to 30 minutes is desirable. Thus, since a mechanical strength 
equivalent to the time of heat-treating at an elevated temper ature can be obtained even if it heat-treats at low 
temperature, it becomes possible to reduce film production cost, and it is lost like [ in heat treatment by the elevated 
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temperature ] that the class of plastic film base material 1 is restricted. 

[0061] Although the thickness of the hardening coat layer 2 formed in the front face of the plastic film base material 1 
differs according to the acid-resisting capacity demanded, its range of 0.05-0.2 micrometers is desirable. When 
thickness separates from this range, there is a possibility that it may become impossible to acquire sufficient acid- 
resisting property. 

[0062] In the acid-resisting film A concerning this invention obtained as mentioned above The hardening coat layer 2 
uses as a matrix ingr edient the silicone resin which consists of the partial hydrolysate and/or hydrolyzate of a 
hydrolysis nature organosilane. Fill up with the hollow silica particle whose mean particle diameter is 5nm - 2 
micrometers, and have 1.35 or less low refractive index, and since the plastic film base material 1 is generally 1.5 or 
more, a refr active index High acid resistibility ability can be demonstrated by the acid-resisting layer 3 formed from the 
hardening coat layer 2 of a monolayer . 

[0063] It may be necessary for the acid-resisting film A to form layers other than acid-resisting layer 3 by the part used. 
For example, when stretching and using the acid-resisting film A for the outermost layer of image display displays, 
such as a liquid crystal display, it is desirable to form the rebound ace court layer 4 with a degree of hardness higher 
than the plastic film base material 1 in the fr ont face of the plastic film base material 1 so that a blemish may not be 
attached to the acid-resisting film A by car e and cleaning of daily cleaning etc. 

[0064] The rebound ace court layer 4 will be formed in the fr ont face of the plastic film base material 1, and the acid- 
resisting layer 3 will be formed on this rebound ace court layer 4 like drawing 1 (b). Although it is not limited 
especially if a degree of hardness is a high ingredient with high transparency as a rebound ace court layer 4, it can form 
by UV hardening, EB hardening, acrylic resin hardening type [, such as heat curing, ], ur ethane system resin, silicone 
system resin, etc. In order to control that multiplex interference occurs between the plastic film base materials 1, as for 
the rebound ace court layer 4, it is desirable that a refractive index selects and forms the ingredient near [ as possible ] 
the refractive index of the plastic film base material 1. setting it as about 1-20 micr ometers, although formation of the 
r ebound ace court layer 4 cannot be per formed by making the front face of the plastic film base material 1 apply and 
harden the above-mentioned r esin ingr edient and especially the thickness of the rebound ace court layer 4 is not 
restricted — it is gener al. 

[0065] Moreover, a stain-proofing barrier 5 can also be formed in the front face of the acid-resisting film A. A stain- 
proofing barrier 5 is formed in the front-face side of the acid-r esisting layer 3, and can be formed with the ingredient 
which has hydrofuge and oil repellency. Especially as an ingredient which forms this stain-proofing barrier 5, although 
not limited, a fluoro silane compound can be mentioned. This fluoro silane compound is a fluorine compound with an 
alkoxy SHIRANO radical, for example, can use CF3CF2CH2CH2Si(OCH3)3C3F7 (OCF2CF2CF2)24(OCF2) 
2CH2CH2Si (OCH3)3 etc. As for the thickness of a stain-proofing barrier 5, it is desirable to set it as 0.03 micrometers 
or less so that it may not have a bad influence on the acid resistibility ability by the acid-resisting layer 3. 
[0066] Moreover, by making a photocatalyst particle contain in the hardening coat layer 2 of the coating-material 
constituent which forms the acid-resisting layer 3, even if a fingerprint etc. adheres to the front face of the acid- 
resisting layer 3, by the light which emits light from a display, or surrounding light, decomposition removal can be 
carried out by the photocatalyst effectiveness, and antifouling property can be given to the front face of the acid- 
resisting layer 3. Thus, when making a photocatalyst contain and giving antifouling property to the acid-resisting layer 
3, especially the above-mentioned stain-proofing barrier 5 is less necessary. Moreover, since hydrophilization of the 
front face of the acid-r esisting layer 3 will be carried out and an antistatic function will also be demonstrated according 
to a photocatalyst operation, especially the antistatic layer mentioned later is not needed, either. 
[0067] As a photocatalyst particle, titanium oxide, a zinc oxide, etc. can be used and it is desirable that it is a light 
response mold photocatalyst. The nitrogen-purge titanium oxide which permuted a part of Ti-O association of a 
titanium oxide particle by Ti-N as a light response mold photocatalyst, the titanium oxide which has an oxygen defect 
in a grid, the titanium oxide which doped the chromium metal can be mentioned. Since a photocatalyst has a possibility 
of having a bad influence on acid r esistibility ability when it is gener ally a high refraction ingr edient and ther e are too 
many contents, it is good to add a photocatalyst to a coating-material constituent so that it may become 1 - 20% of the 
weight to the solid content of the hardening coat layer 2, and to form the hardening coat layer 2. In addition, a 
photocatalyst particle as well as a hollow silica particle can make an apparent refractive index small by hollow-izing 
the interior. 

[0068] Moreover , when electromagnetic wave shielding and antistatic nature are required, the layer which contains a 
conductive metal particle between the plastic film base material 1 and the acid-resisting layer 3, or the layer which has 
an conductive-metallic-oxide particle can be formed in the acid-resisting film A. It is not restricted especially as a 
conductive metal particle or an conductive-metallic-oxide particle, and the thing of well-known arbitration can be used 
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from the former. 

[0069] Furthermore, a binder can be applied to the front face of the side which formed the acid-resisting layer 3 of the 
plastic film base material 1, and the opposite side, i.e., the rear face of the plastic film base material 1, and the binder 
layer 6 can be formed in the acid-resisting film A. Although a well-known thing can be used from the former as a 
binder, what mixed a rosin derivative, cumarone resin, terpene resin, etc. as a tackifier can be used for the giant- 
molecule bases, such as vinyl acetate and a vinyl chloride copolymer, polyvinyl ether, a polyvinyl butyral, and 
polyacrylate, for example. To the tooth-back side of the binder layer 6, the exfoliation film 10 is stretched like drawing 
I (c), and it is used where this exfoliation film 10 is removed. Thus, it can be used by forming an adhesive layer 6 in 
the tooth-back side of the acid-r esisting film A, being able to stick the acid-resisting film A on the part of the arbitration 
of a display. Of course, it is also possible to use it for the acid-resisting film A without forming an adhesive layer 6, for 
example, a tr anspar ent electr ode can be formed in the tooth back of the acid-resisting film A when using the acid- 
resisting film A for a touch panel. 

[0070] The acid-resisting film A of this invention produced as mentioned above is used sticking on the outermost 
surface of the image display displays 7, such as the Braun tube (CRT), a fluorescent indicator tube (FIP), a plasma 
display (PDP), a liquid crystal display (LCD), and an organic electroluminescence display. In this case, as shown in 
drawing 2 (a), it can be used directly, being able to stick the acid-resisting film A on the front face of the screen 8 of the 
image display display 7. Moreover, as shown in drawing 2 (b), when the front plate 9 for protection is arranged at the 
front- face side of the image display display 7, it can be used, being able to stick the acid-resisting film A on the fr ont 
plate 9. When using it, sticking the acid-resisting film A on the front plate 9, make it stick on the fr ont face of one side 
of the front plate 9, it is made to stick on both sides, or any ar e sufficient. 
[0071] 

[Example] Next, an example explains this invention concretely. In addition, unless it refuses especially, all the 
"sections" expresses "% of the weight" altogether except for the total light tr ansmission, the reflection factor, and the 
rate of a haze which mention the "weight section" later"%." Moreover, by GPC (gel permeation chromatography), 
using HLC8020 of TOSOH CORP. as a measurement model, with standard polystyrene, molecular weight creates a 
calibration curve and measures it as the reduced property. 

[0072] (Example 1 of pr eparation of a coating-material constituent) The methanol 420.5 section was added to the 
tetramethoxy silane 121.6 section and the methyl trimetoxysilane 24.3 section, the water 16.8 section and the 
hydrochloric-acid 16.8 0.01-N section ("H20" / "OR" =0.5) were mixed further, DISUPA could be used and this was 
mixed. This mixed liquor was agitated in 25-degree-C thermostat for 2 hours, and silicone resin (A) was obtained by 
adjusting weight average molecular weight to 800. 

[0073] Here, after applying this silicone resin (A) to one side of the quartz glass (thickness of 0.7mm) which carried out 
alkali cleaning by the spin coater and forming the coat whose thickness is about lOOnm, the hardening coat was 
obtained by calcinating at 100 degrees C. And it was 30 degrees as a r esult of measuring the water contact angle of this 
hardening coat by "CA-W150" by the consonance surface chemistry company. 

[0074] Next, it is a hollow silica IPA (isopropanol) distribution sol (20% of solid content) as a hollow silica particle 
component to this silicone resin (A) solution. The product made from industry is used, the first [ an average of ] particle 
diameter of about 60nm, and the outer shell thickness 15 [ about ] ~ nm:catalyst — formation — The coating-material 
constituent (A) was prepared by a hollow silica particle / silicone resin (condensation-compound conversion) adding [ a 
weight ratio ] on solid content criteria, so that it may become 80/20, and diluting with a methanol so that total solids 
may become 3% further. 

[0075] (Example 2 of pr eparation of a coating-material constituent) The methanol 412 section was added to the 
tetramethoxy silane 152 section, the water 18 section and the hydrochloric-acid 18 0.01-N section ("H20" / "OR" =0.5) 
were mixed further, DISUPA could be used and this was mixed. This mixed liquor was agitated in 25-degree-C 
thermostat for 2 hours, and silicone resin (B) was obtained by adjusting weight average molecular weight to 850. It was 
8 degr ees as a result of measuring the water contact angle of a hardening coat like the example 1 of prepar ation about 
this silicone resin (B). 

[0076] Next, it is a hollow silica IPA (isopropanol) distribution sol (20% of solid content) as a hollow silica particle 
component to this silicone resin (B) solution. The product made from industry is used, the first [ an average of ] particle 
diameter of about 60nm, and the outer shell thickness 15 [ about ] — nmicatalyst ~ formation — The coating-material 
constituent (B) was prepared by a hollow silica particle / silicone resin (condensation-compound conversion) adding [ a 
weight ratio ] on solid content criteria, so that it may become 80/20, and diluting with a methanol so that total solids 
may become 3% further. 

[0077] (Example 3 of pr eparation of a coating-material constituent) The methanol 356 section was added to the tetr a- 
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ethoxy silane 208 section, the water 18 section and the hydrochloric-acid 18 0.0 1-N section ("H20" / "OR" =0.5) were 
mixed further, DISUPA could be used and this was mixed. This mixed liquor was agitated in 25-degree-C thermostat 
for 2 hours, and silicone resin (C) was obtained by adjusting weight average molecular weight to 850. It was 9 degrees 
as a result of measuring the water contact angle of a hardening coat like the example 1 of preparation about this silicone 
resin (C). 

[0078] Next, it is a hollow silica IPA (isopropanol) distribution sol (20% of solid content) as a hollow silica particle 
component to this silicone resin (C) solution. The product made from industry is used, the first [ an average of] particle 
diameter of about 60nm, and the outer shell thickness 15 [ about ] ~ nm:catalyst ~ formation — The coating -material 
constituent (C) was prepared by a hollow silica particle / silicone resin (condensation-compound conversion) adding [ a 
weight ratio ] on solid content criteria, so that it may become 80/20, and diluting with a methanol so that total solids 
may become 3% further. 

[0079] (Example 4 of prepar ation of a coating-material constituent) The methanol 306 section was added to the 
tetramethoxy silane 152 section, the water 126 section and the hydrochloric-acid 18 0.01 -N section ("H20" / "OR" 
=2.0) were mixed further, DISUPA could be used and this was mixed. This mixed liquor was agitated in 25-degree-C 
thermostat for 2 hours, and silicone resin (D) was obtained by adjusting weight average molecular weight to 3500. It 
was 4 degrees as a result of measuring the water contact angle of a har dening coat like the example 1 of pr epar ation 
about this silicone resin (D). 

[0080] Next, it is a hollow silica IPA (isopropanol) distribution sol (20% of solid content) as a hollow silica particle 
component to this silicone resin (D) solution. The product made from industry is used, the first [ an average of ] particle 
diameter of about 60nm, and the outer shell thickness 15 [ about ] ~ nmxatalyst — formation — The coating-material 
constituent (D) was prepared by a hollow silica particle / silicone resin (condensation-compound conversion) adding [ a 
weight ratio ] on solid content criteria, so that it may become 80/20, and diluting with a methanol so that total solids 
may become 3% further. 

[0081] (Example 5 of preparation of a coating-material constituent) In the above-mentioned example 4 of preparation, 
the coating-material constituent (E) was obtained by adding this 1% to total solids to a coating-material constituent (D), 
using Zr (OC4H9)3 (C5H702) as an organic zirconium component. 

[0082] (Example 6 of preparation of a coating-material constituent) In the above-mentioned example 4 of preparation, 
the coating-material constituent (F) was obtained by adding the light response photocatalyst titanium oxide particle 
(mean particle diameter of 20nm) which has Ti-N association 3% to total solids to a coating-material constituent (D). 
[0083] (Example 1 of comparison preparation of a coating-material constituent) In the example 2 of preparation, the 
outside which used the silica methanol sol ("MA-ST" by Nissan Chemical Industries, Ltd.: mean particle diameter of 
10-20nm) instead of the hollow silica particle as a silica particle by which the cavity is not formed in the interior of an 
outer shell pr epared the coating-material constituent (G) like the example 2 of preparation. 
[0084] (Example 2 of comparison pr epar ation of a coating-material constituent) To commercial acrylic resin 
("HITAROIDO 1007" by Hitachi Chemical Co., Ltd.) It is a hollow silica IPA (isopropanol) distribution sol (20% of 
solid content) as a hollow silica particle component. The product made from industry is used, the first [ an average of ] 
particle diameter of about 60nm, and the outer shell thickness 15 [ about ] ~ nmxatalyst — formation — The coating- 
material constituent (H) was pr epared by a hollow silica particle / acrylic resin (condensation-compound conver sion) 
adding [ a weight ratio ] on solid content criteria, so that it may become 80/20, and diluting with a methanol so that 
total solids may become 3% further . 

[0085] (Examples 1-6, examples 1-2 of a comparison) After applying a silicone system UV hardening coating material 
(GE and "UVHC8556" by Toshiba Silicone) by the bar coating machine on a PET film with a thickness of 175 
micrometers, it heat-treated for 3 minutes at 120 degrees C, and the rebound ace court layer of 3 micrometers of 
thickness was formed by carrying out UV irradiation further . Thus, it checked that performed the mechanical-strength 
trial using the below-mentioned steel wool in the formed rebound ace court layer, and a blemish was not attached to it. 
[0086] next — this — a rebound ace court — a layer — a front face — corona discharge treatment — having carried out — 
after — the above — adjustment — an example -- one - six — and — a comparison — preparation — an example — one - 
two — having obtained — a coating material — a constituent — (— A — ) - (— H — ) — a bird — a coat — a layer — a top — 
applying — 120 — degree C — 30 — a minute — between — heat-treating — thickness — 100 — nm — hardening — a coat - 
- a layer — forming — things — an acid-resisting PET film — having obtained . 

[0087] Thus, about the obtained acid-resisting film, total light transmission, a reflection factor, the rate of a haze, 
********, a mechanical strength, and fingerprint resolvability were measured with the following test method, and the 
engine performance was evaluated. 

[0088] (Total light transmission) Total light transmission with a wavelength of 550nm was measured with the 
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spectrophotometer ("U-3400" by Hitachi). 

[0089] (Reflection factor) After applying the charge of black lusterless lacquering with the sandpaper in r ough ** and 
this field and drying the rear face (inferior surface of tongue) of the acid-resisting film in which the hardening coat was 
formed, the reflection factor with a wavelength of 550nm was measured with the spectrophotometer ("11-3400" by 
Hitachi). 

[0090] (Rate of a haze) It measured by the hazemeter ("NDH2000" by Nippon Denshoku Industries). 
[0091] (Refractive index) After observing the fracture surface of an acid-resisting film with the scanning electron 
microscope and measuring the thickness of a hardening coat, the r efractive index was drawn by the ellipsomter 
(product made from ULVAC "EMS-1"). 

[0092] (Mechanical strength) The fr ont face of a hardening coat was made to carry out 10 round- trip (rate 1 cm/sec) 
sliding of steel wool #0000 by lOOg load, and the mechanical strength was judged on it on the crack gener ating level 
generated on a hardening coat, and Dxrack which Cxrack which Bxrack which Axrack does not generate generates 
slightly generates ~ a large number - gener ating (milkiness or exfoliation) ~ it evaluated. 

[0093] (Fingerprint resolvability) 0.2 cc of oleic acid which is a fingerprint component was dropped at the fr ont face of 
a hardening coat, resolvability was judged by whether it is low compared with Mitsuteru putting and contact angle f s 
over water of 48 hours after exposure before on conditions with a distance of 30cm about the 18W white fluorescent 
lamp, and it was estimated as A:measurement impossible, B:10 degrees or less, C: 10-20 degrees, and D:20 degrees or 
more. 

[0094] Each above-mentioned test result is shown in Table 1. In addition, the total light transmission of a PET film 
with the r ebound ace court layer befor e forming a har dening coat was [ the rate of a haze of the luminous reflectance ] 
0.5 5.5% 90%. 
[0095] 
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[0096] As it saw in Table 1, the acid-resisting film of each example was what is excellent in acid resistibility ability as 
compared with the example 1 of a comparison, and is excellent in a mechanical strength and acid resistibility ability as 
compared with the example 2 of a comparison. 

[0097] Moreover, as compared with the example 1 for which the example 2 using only the tetramethoxy silane as a 
matrix ingredient doubled and used 3 organic-functions silicone resin, it is checked that the hardening coat layer 
excellent in the mechanical strength is obtained. 

[0098] Moreover, as compared with the example 3 for which the example 2 using only the tetramethoxy silane as a 
matrix ingredient used only the tetra-ethoxy silane, it is checked that the hardening coat layer excellent in the 
mechanical strength is obtained. 

[0099] Moreover, it is checked that the hardening coat layer which the example 2 which prepared average molecular 

weight within the limits of 200-2000, using only a tetramethoxy silane as a matrix ingr edient excelled [ average 

molecular weight ] in the mechanical strength as compared with the example 4 of 3500 is obtained. 

[0100] Moreover, the thing of the example 5 which added organic [ Zr ] was a thing excellent in the mechanical 

str ength of a hardening coat as compared with the example 4 which has not been added. 

[0101] 

[Effect of the Invention] The acid-resisting film applied to claim 1 of this invention as mentioned above The silicone 
r esin which becomes the fr ont face of a plastic film base material from the partial hydr olysate and/or hydrolyzate of a 
hydrolysis nature organosilane, Since it has the hardening coat layer of the coating-material constituent which uses as 
an indispensable component the hollow silica particle by which mean particle diameter is 5nm - 2 micrometers, and the 
cavity was formed in the interior of an outer shell This silicone r esin, a hollow silica particle, or the becoming 
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hardening coat layer can obtain the acid-resisting film which has a low refractive index and has high acid resistibility 
ability in the acid-resisting layer formed from the hardening coat layer of a monolayer. 

[0102] Moreover, in claim 1, since invention of claim 2 is equipped with the rebound ace court layer with a degr ee of 
hardness higher than a plastic film base material between the front face of a plastic film base material, and the 
hardening coat layer of the above-mentioned coating-material constituent, it can prevent attaching a blemish to an acid- 
resisting film in a rebound ace court layer. 

[0103] Moreover, in claim 1 or 2, since invention of claim 3 is equipped with the stain-proofing barrier which has 
hydro fuge and oil repellency on the front face of the hardening coat layer of the above-mentioned coating-material 
constituent, it can prevent staining an acid-resisting film with dirt with a fingerprint etc. by the stain-proofing barrier . 
[0104] Moreover, in claim 1 thru/or either of 3, since invention of claim 4 equips with the binder layer the field in 
which the hardening coat layer of the above-mentioned coating-material constituent of a plastic film base material was 
prepared, and the front face of the opposite side, it can stick and use an acid-r esisting film for them in an adhesion 
material layer to the part of the arbitration of an image display display. 

[0105] Moreover , in claim 1 thru/or either of 4, since the bed depth of the har dening coat layer of the above-mentioned 
coating-material constituent is 0.05-0.2 micrometers, invention of claim 5 can obtain highly the light reflex prevention 
engine performance by the hardening coat layer . 

[0106] Moreover, in claim 1 thru/or either of 5, since invention of claim 6 is 4 organic-functions silicone resin which 
the silicone resin of the above-mentioned coating-material constituent turns into fr om the partial hydrolysate and/or 
hydrolyzate of 4 organic-functions hydrolysis nature organosilane which are expressed with SiX4 (X is a hydrolysis 
substituent), it can form a hardening coat layer with a high mechanical str ength. 

[0107] Moreover, in claim 6, since 4 organic-functions hydrolysis nature organosilane expressed with SiX4 is a 
tetramethoxy silane of X=OCH3, invention of claim 7 can form a hardening coat layer with a high mechanical strength. 

[0108] Invention of claim 8 is set to claim 1 thru/or either of 7. Moreover, as silicone resin of the above-mentioned 
coating-material constituent Since that from which the sur face water drop contact angle of the hardening coat which 
painted this so that it might become lOOnm of thickness on the front face of a quartz-glass base material, and was 
calcinated and obtained at 100 degrees C becomes 10 degrees or less was used Even if it processes a hardening coat at 
low temperature, an unreacted hydrolysis substituent cannot remain, but a hardening coat layer with a low refractive 
index can be obtained. 

[0109] Moreover, in claim 1 thru/or either of 8, invention of claim 9 can fully secure the mechanical strength of a 
hardening coat layer, even if it makes the rate of a hollow silica particle increase and the r ate of silicone resin 
decreases, in order to reduce the refractive index of a hardening coat layer since that the range of whose weight aver age 
molecular weight is 200-2000 was used as silicone resin of the above-mentioned coating-material constituent. 
[0110] Invention of claim 10 is set to claim 1 thru/or either of 9. Moreover, as silicone resin of the above-mentioned 
coating-material constituent Under the water existence from which mole-ratio [H20]/[OR] becomes 1.0 or more, 4 
organic-functions organoalkoxysilane expressed with SiX4 (X= OR and R univalent hydrocarbon group) And since the 
partial hydrolysate and/or hydrolyzate which were obtained by carrying out a hydrolysis reaction under an acid or alkali 
catalyst existence were used, the unreacted hydrolysis substituent in silicone resin can be decreased, and the hardening 
coat layer of a low refractive index can be formed. 

[0111] The display unit concerning claim 1 1 of this invention can stick the acid-resisting film of a publication on 
above-mentioned claim 1 thru/or either of 10, can prevent reflection of a surrounding light on the front face of the 
screen of an image display display with an acid-resisting film, and can perform clear image display on it. 
[0112] mor eover , the display unit concerning claim 12 of this invention is the thing of the front plate arranged at the 
front- face side of an image display display which can stick the acid-resisting film of a publication on above-mentioned 
claim 1 thru/or either of 10, is **, can prevent reflection of a surrounding light on the front face of one side with an 
acid-resisting film, and can perform clear image display on it at least. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing JJ The acid-resisting film concerning this invention is shown, and (a), (b), and (c) are the schematic diagrams 
showing an example of the gestalt of operation, respectively. 

[Drawin g 2] The display unit concerning this invention is shown and (a) and (b) are the schematic diagrams showing an 
example of the gestalt of operation, respectively. 
[Description of Notations] 

1 Plastic Film Base Material 

2 Hardening Coat 

3 Acid-Resisting Layer 

4 Rebound Ace Court Layer 

5 Stain-proofing Barrier 

6 Binder Layer 

7 Image Display Display 

8 Screen 

9 Front Plate 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 



http://www4ipdLncipi.gojp/cgi-bin/tran_web_cgi_ejje 



12/19/2006 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



Page2 of 2 



12/19/2006 



